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Intestinal angina is a clinical syndrome character-
ized by postprandial pain and chronic loss of body
weight (caused by fear that eating could produce
pain).
The term “intestinal angina” was suggested in
1957 by Mikkelsen.1 However, the syndrome had
been known for several decades; in 1902, Ortner2
reported a detailed description of the clinical picture of
what he called “dispragia intermittens angiosklerotika
intestinalis,” highlighting some similarities with angina
pectoris and intermittent limb claudication. Intestinal
angina is more rare than angina pectoris or limb clau-
dication, probably because of the efficiency of the col-
lateral network between the branches of the 3 main
splanchnic vessels.
Once the diagnosis of intestinal angina is estab-
lished, the only effective therapy is the correction of
the chronic impairment of the arterial flow to the
intestine. The related technical problems may be
intriguing and require ingenuity, particularly in cases
of extensive disease of the main vessels and of their
branches.
Two cases in which severe intestinal angina was
successfully treated by revascularization of an “iso-
lated” hepatic artery were studied.
CASE 1
P.S., a white man, was born in 1940. He smoked cig-
arettes (20 per day) until 1993.
Relevant events in his history include typhoid fever in
1949, an emergency appendectomy in 1963, and a tonsil-
lectomy in 1976.
When he was 46 years old (1986), the diagnosis of
polycythemia was established, and he started chronic ther-
apy with oncocarbide. After 1 year, diagnosis of severe
arterial hypertension, refractory to drugs, was made; 5
years later, a left nephrectomy was performed (atrophic
kidney). In 1993, he underwent a revascularization proce-
dure of the anterior descending coronary artery (with the
internal mammary artery).
At the end of 1993, the patient began complaining of
chronic diffuse abdominal pain, with postprandial exacer-
bation, resulting in progressive reduction of food intake
and body wasting. After investigating the mesenteric cir-
culation, an aortomesenteric bypass grafting was per-
formed (Dacron graft), and the patient returned to satis-
factory health conditions and to an almost normal food
intake, until December 1994, when the preoperative
symptoms suddenly reappeared. A control angiography
showed occlusion of the aortomesenteric graft.
The patient was admitted into our department in March
1995; he was in very poor general condition and com-
plained of continuous abdominal pain exacerbated by any
light meal; the abdomen was mildly tender on palpation.
At operation, the entire jejunum and colon were pale,
without pulsating vessels. The superior mesenteric artery,
beyond the lower border of the pancreas, was soft and
nonpulsating; the aorta was hard, surrounded by a dense
sclerotic tissue. A bypass from the right common iliac
artery to the superior mesenteric artery was performed,
using a segment of reversed saphenous vein (5 mm in
diameter). A fair pulsatility of the mesenteric vessels
appeared. A cholecystectomy was also performed, because
of the presence of several small gallstones.
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On the 24th postoperative day, massive rectal bleeding
with shock occurred; a patent graft and suspicion for a dif-
fuse bleeding from the rectum was shown by means of an
angiography; several bleeding rectal ulcers were revealed
by means of proctoscopy. Rectal tamponade was required
to control hemorrhage, and the condition was treated fur-
ther with enemas of salazopyrin and cortisone. The patient
was discharged on the 35th postoperative day.
He was readmitted after 2 months because of contin-
uous, worsening abdominal pain; he complained of the
lack of any amelioration after surgery. Colonoscopy
revealed a pale mucosa, without ulcers; the iliacomesen-
teric bypass was shown to be not patent by means of
angiography. The patient was instructed to assume a semi-
liquid integrated diet, which was apt to assure an accept-
able caloric intake and to avoid heavy abdominal pain. He
was discharged after 30 days.
One year later, the patient was admitted for a third
time. For about 3 months, the patient had been complain-
ing of invalidating continuous abdominal pain, causing him
to consume only liquids.
Occlusion of the celiac axis, occlusion of the superior
mesenteric artery, and narrowing at the origin of the infe-
rior mesenteric artery that supplied, through Riolan’s
arch, the middle colic artery was shown by means of
angiography. The hepatic artery was visualized in late
exposures.
During the surgery, the hepatoduodenal ligament was
dissected, and the hepatic artery, the gastroduodenal
artery, and the right branch of the hepatic artery were
freed; only the last vessel had uniformly soft walls. A
bypass from the right external iliac artery to the right
hepatic artery was performed with a polytetrafluoroethyl-
ene (PTFE) graft 8 mm in diameter.
Tunneling of the graft was retrocolic and paraduodenal.
The inferior mesenteric artery was encased within the
dense connective tissue surrounding the entire infrarenal
aorta, and it was decided to treat the ostial stenosis, if nec-
essary, by a successive percutaneous transluminal angio-
plasty (PTA).
The patient was discharged on the 14th postoperative
day. Since then, he has enjoyed satisfactory health condi-
tions, with mild limitations in food consumption; sporadic
attempts to eat heavy meals resulted in abdominal pain
and distention and the need for alimentary restriction for
2 to 3 days.
The patency of the bypass (Fig 1) was confirmed by
means of control angiography at 1 year and is routinely
evaluated every 6 months by means of color Doppler; it is
currently patent (24 months postoperative).
CASE 2
P.G., a white man born in 1942, was affected by favism.
He smoked cigarettes (20 per day) for 30 years, until 1987.
In 1988, he underwent aortobifemoral bypass grafting
(Dacron), and in 1994, he underwent PTA of the left coro-
nary artery and thrombectomy of the left limb of the aorto-
bifemoral graft.
He was admitted into our department in October
1995, complaining of postprandial abdominal pain with
progressive reduction of food intake and body wasting
(loss of 17 kg), which had been occurring for 6 months.
Occlusion of the celiac axis and of the proximal part of
the hepatic and splenic arteries, extensive disease of the supe-
rior mesenteric artery, and occlusion of the inferior mesen-
teric artery were shown by means of angiography (Fig 2).
Because other kinds of reconstructive procedures of
the splanchnic arteries looked unsuitable, it was decided to
attempt to revascularize the hepatic artery. In other words,
it appeared impossible to perform more “conventional”
reconstructive procedures.
At operation, the hepatic artery was dissected free with
its branches; the artery was soft and nonpulsating. An
arteriotomy was performed along the hepatic artery (the
terminal 10 mm) and the right hepatic artery (the first 5
mm), including the ostium of the gastroduodenal artery;
bypass from the right branch of the aortobifemoral graft
to the arteries above was performed with a PTFE graft 8
mm in diameter; the graft course was retrocolic and
paraduodenal.
The postoperative course was complicated by mild
pulmonary embolism.
The patient was discharged on the 14th postoperative
day, after the patency of the bypass was demonstrated by
means of control angiography, and given oral anticoagulants.
Since discharge, the patient has enjoyed good health,
without limitations of food intake. The function of the graft
was confirmed to be fair by means of a second control
angiography at 20 months postoperative (Fig 3) and is rou-
tinely evaluated every 6 months by means of color Doppler.
It is currently working (30 months postoperative).
COMMENTS
Intestinal angina is a rare clinical syndrome that
is amenable to surgical correction. Published reports
testify that, in centers with a large experience in vas-
cular surgery, operations for chronic mesenteric
Fig 1. Case 1: Control angiography 1 year after external
iliac-to-hepatic artery bypass grafting.
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ischemia account for less than 0.5% of all the recon-
structive arterial procedures.
Several studies have failed to demonstrate a corre-
lation between the radiologic or even anatomic evi-
dence of stenosing/obstructive lesions of the 3 main
splanchnic arteries and the clinical picture of intestinal
angina. This is attributed to the rich collateral network
that allows a fair compensation of 1-vessel or 2-vessel
Fig 2. Case 2: Extensive disease of the 3 main intestinal arteries shown by means of preoper-
ative angiography. Hepatic artery is visualized through the gastroduodenal artery (arrow).
Fig 3. Case 2: Control angiography 20 months postoperative. The iliac-to-hepatic artery
bypass graft is functioning satisfactorily. The sequence of exposures depicts the intricate, but
efficient, network of collaterals assuring blood supply throughout the splanchnic bed.
obstructive disease; but even disease of all 3 vessels
does not necessarily mean that symptoms are present.
The occurrence of symptoms may also be related
to the eventual involvement of the proximal and/or
distal branches of the principal vessels.3
The importance of chronic intestinal ischemia as
a potential source of visceral infarction was stressed
in 1936 by Dunphy,4 who reported that 7 of 12
autopsied individuals with intestinal infarction had
experienced episodes of abdominal pain before
(weeks to years) the lethal event. Later, it was com-
mon experience to observe that about half of the
patients requiring emergency surgery for visceral
infarction had complained of previous abdominal
symptoms that could have served as a warning.
The diagnosis of intestinal angina relies on the clin-
ical picture (after exclusion of other causes of abdomi-
nal pain and body wasting) substantiated by means of
the angiographic finding of significant stenosing or
occlusive lesions affecting the visceral arteries.
Flow estimation with ultrasound techniques is
gaining favor as a reliable, noninvasive diagnostic
tool; surgical planning, however, is still based on
accurate evaluation with angiography.
In 1957, Mikkelsen1 stressed the need to surgi-
cally correct intestinal angina, and he also suggested
some technical solutions to achieve vascular recon-
struction. The first cases treated with success surgi-
cally were reported 1 year later; at that time, con-
troversies arose about the optimal reconstructive
procedure and the number of vessels that should be
reconstructed. The controversies continue today.
Stoney et al5 have supported transaortic endar-
terectomy (or antegrade bypass grafting), which
allows a persistent success of about 90%. However,
the technique of retrograde bypass grafting looked,
from the beginning of the experience in this field,
quite attractive, because of the easier anatomic dis-
section and the possibility of selecting the artery
more suitable as an inflow site.
Crawford et al6 report several cases of retrograde
bypasses originating from the infrarenal aorta or an
aortic Dacron graft, from the iliac artery, and even
from the common femoral artery.
McMillan et al7 state that the use of the iliac
artery to assure inflow to the graft is a largely accept-
ed procedure, particularly when the aorta is severely
diseased or calcified or has already been operated on.
Usually, the involvement of more than a single
vessel in patients with intestinal angina is shown by
means of angiography. The controversy about the
convenience of revascularizing 1 or more vessels is
far from being settled.
Supporters of the single-vessel procedure derive
their opinion from the observation that such a proce-
dure is generally sufficient for relieving the patient’s
symptoms and that long-term results are similar to
those obtained through multiple-vessel procedures.8,9
Currently, however, the favor for multi-vessel revascu-
larization is more widespread, because it is deemed to
allow better protection against the recurrence of
intestinal ischemia caused by failure of a single graft or
progression of the disease in untreated vessels. Hollier
et al10 reported recurrence rates of 50% when only 1
vessel had been treated, 29% in cases in which 2 ves-
sels were treated, and 11% when all 3 main vessels had
been reconstructed.
In any case, it is the general opinion that surgery
offers highly satisfactory results in the treatment of
intestinal angina, with a success rate of about 90%, a
perioperative mortality around 5%, and the possibil-
ity to redo the procedure successfully in case of late
failure.11
However, experience in cases of diffuse involve-
ment of the visceral vessels and their branches caused
by atherosclerotic or nonatherosclerotic lesions or
after failure of previous surgery is lacking. In the 2
cases reported here, only an isolated hepatic artery
appeared suitable for reconstruction by means of
angiography. This was confirmed by means of surgi-
cal exploration, and the reconstruction was complet-
ed with persisting good results.
The revascularization of the celiac axis through a
retrograde bypass ending on the hepatic artery has
been accomplished by several authors in many
instances. Baur et al12 routinely revascularized the
celiac axis through the hepatic artery. Courbier et
al13 attributed importance to the hepatic artery and
generally perform an end-to-end anastomosis on it
or reimplant it, after transection, to the side of an
aortomesenteric graft.
The potential collateral routes of arterial blood
supply to the hepatic artery and the liver were
described in detail by Michels14; the most impor-
tant are:
from the celiac axis, through the connections
linking the left and the right gastric arteries;
from the celiac axis via the splenic artery, the gas-
troepiploic arteries and the gastroduodenal artery;
from the superior mesenteric artery via the pan-
creaticoduodenal circulation and the gastroduodenal
artery.
The latter is the main way for collateral inflow to
the liver, which is also able to receive blood from the
inferior mesenteric artery via Riolan’s arch, the mid-
dle colic artery, and the superior mesenteric artery.
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Schultz15 reviewed the sequelae of ligation of the
hepatic artery at different levels, emphasizing for
each the possibilities of continuing blood supply
through collateral pathways. The collateral network,
besides assuring a convenient amount of arterial
blood to the liver in case of hepatic artery ligation or
obstruction, may act in a reverse way; that is, carry-
ing blood to the branches of the celiac axis and of
the superior mesenteric artery from a directly revas-
cularized hepatic artery.
We conclude that surgical correction of intestinal
angina is technically feasible by means of the revas-
cularization of an “isolated” hepatic artery and that
this can be accomplished with a long-term patency
rate with a retrograde PTFE bypass graft from the
iliac artery. In our 2 cases, bypass to an isolated
hepatic artery relieved invalidating symptoms,
despite the lack of a direct revascularization of the
celiac or the superior mesenteric vascular bed.
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